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(54) Quick coupling device between a pipe and a rigid element 



(57) A quick coupling device between a pipe and a 
rigid element including an external body (12), a gripper 
(13) which can be positioned in a cavity (18) of the ex- 
ternal body (12) within which one end of the pipe (22) is 
able to be placed, and a gasket (14), a ringshaped pro- 
jection (19) being provided in a middle area of the cavity 
(18), radially protruding inwards and suitable to hold one 



end of the gripper (13) in the cavity (1 8) sliding between 
the projection (19) and the bottom (24) where the gasket 
(14) is placed, in which the gripper (13) carries an addi- 
tional pair of gaskets (15, 16) in an end portion placed 
in an area of the cavity facing an end opened outwards, 
suitable to ensure the seal of the gripper (13) both as 
regards an external surface of the inserted pipe (22) as 
well as an internal surface of the cavity (1 8). 
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Description 

[0001] The present invention relates to a quick cou- 
pling device between a pipe and a rigid element. 
[0002] Various types of quick coupling devices are 
known which allow one pipe end to be inserted and 
locked with respect to a base block or rigid element to 
produce the flowing of fluids, in particular air. 
[0003] In general, these types of connectors include 
an external body, connected to a manifold by screwing 
or similar and a gripper, one end of which is sliding in a 
restricted area of an internal cavity made in the external 
body. In addition, a gasket is present inside the cavity 
between the end of the gripper and the bottom of the 
internal cavity, namely an O-ring, which produces both 
the seal position of the pipe as well as the automatic 
release of the same in the cited restricted area. The grip- 
per consists of a cylindrical portion, if necessary with an 
enlarged end, terminating at the other end with a series 
of clamping teeth, made by notches directed according 
to the axial generating lines made in the gripper. The 
clamping teeth thus give way according to a radial di- 
rection at a transversal section of the gripper and, due 
to a ring-shaped projection made in tho cavity of the ex- 
ternal body and radially protruding inwards, are move- 
able between an engagement position on an inserted 
tube and a release position, aided by the presence of 
the gasket in the form of an O-ring. 
[0004] When an end portion of the pipe is inserted in 
the gripper which is placed in the external body, the teeth 
of the gripper widen and allow its insertion. 
[0005] Acting instead to extract the pipe from the 
quick coupling device, pointed portions of the teeth, 
made on the ends facing radially inwards, engage with 
the external surface of the pipe and they lock it, since 
the end of the gripper comes into contact with the ring- 
shaped projection and is forced to direct itself radially 
inwards. 

[0006] Should the gripper instead be held in the inser- 
tion position of the pipe or is axially squashed to reach 
the bottom of the cavity, the series of teeth are released 
from the external surface of the pipe, also due to the aid 
of the O-ring present on the cavity bottom, and the pipe 
is thus able to be extracted freely. 
[0007] Quick coupling devices thus made, though al- 
lowing quick pipe insertion, the firm positioning of the 
same and, in any case, extraction of the pipe, when nec- 
essary, can cause some seal problems of the fluid pass- 
ing between the base block, on which the device is dis- 
posed, and the pipe inserted in it. 

[0008] In fact, the presence of the pointed portions of 
the teeth and the various insertion and disconnection 
operations of the pipe from the device, give rise to scor- 
ing on the end external surface of the pipe. From such 
scoring a leakage of the fluid passing there is thus pos- 
sible. 

[0009] This problem can be crucial to a limited extent 
when the fluid is air, but proves certainly more important 



when the fluid is a liquid such as oil or similar. 
[0010] In order to try and find a solution to these draw- 
backs various types of coupling devices have been pre- 
pared which envisage the positioning of a series of gas- 
5 kets and arrangements of parts suitable to guarantee a 
sure seal. 

[0011] However, the known devices consist of many 
parts which need to be mutually constrained, e.g. by 
screwing, before the end of the-pipe is inserted, and 
10 which, in any case, does not allow the quick extraction 
of the pipe. In fact, it is necessary to proceed either with 
the disassembly of the device parts, where possible, or 
even proceed with the cutting of the end portion of the 
pipe, the elimination of the coupling device, and its re- 
's placement with a new device, after the cut end of the 
pipe has been reinserted in the device parts under as- 
sembly. 

[0012] Apart from the loss of the device, which might 
be retrieved, the pipe is shortened which, over lime, no 

20 longer allows a correct connection to be made, unless 
the same pipe is replaced, since it has become too short. 
[0013] Hence this results in assembly and production 
costs of the quick coupling device in several parts, in 
addition to inevitably longer intervention times than 

25 those required in the case of a quick intervention. 

[0014] The need to provide several parts for the con- 
nection and/or disconnection of the pipe or the use of 
an additional tool or implement for intervention on the 
coupling device also entail considerable problems in the 

30 case in which the coupling devices are assembled in a 
set close to each other, in extremely restricted spaces. 
[0015] The aim of the present invention is to make a 
quick coupling device between a pipe and a rigid ele- 
ment which solves the technical problems mentioned 

35 above, above all allowing both the prompt connection 
and disconnection of the pipe as well as a sure seal. 
[0016] Another aim is to produce a quick coupling de- 
vice between a pipe and a rigid element which has a 
minimum number of component parts with minimized 

40 production costs. 

[0017] Another aim is to produce a quick coupling de- 
vice between a pipe and a rigid element which does not 
require any additional tool or implement to proceed with 
the connection and/or disconnection of the pipe. 

45 [0018] These aims, according to the present inven- 
tion, are reached by producing a quick coupling device 
between a pipe and a rigid element as detailed in claim 
1. 

[0019] Additional characteristics of the device of the 
50 invention are the object of the dependent claims. 

[0020] The characteristics and the advantages of a 
quick coupling device between a pipe and a rigid ele- 
ment, according to the present invention, will be made 
clearer from the following illustrative and nonlimiting de- 
55 scription referring to the enclosed schematic designs, in 
which: 

figure 1 is an exploded view of a first embodiment 
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of the quick coupling device according to the inven- 
tion: in which the constituent parts shown are par- 
tially in section, 

figure 2 is a partial section view of the quick coupling 
device of figure 1 after the pipe has been inserted 
and is still released, and 

figure 3 is the same section view as in figure 2 with 
the pipe firmly coupled inside the coupling device, 
- ' figure 4 is a partial section view of a second embod- 
iment of the coupling device after the pipe has been 
inserted and is still released. 

[0021] With reference to the figures, a quick coupling 
device between a pipe and a rigid element is shown, 
which is denoted as a whole by 11 and which is made 
according to the invention. 

[0022] As shown in figure 1, the coupling device 11 
includes an external body 1 2, a gripper 1 3 which can be 
positioned in a cavity of the external body 12, a gaskel, 
in the example in the form of an O-ring 14, in addition 
to at least two further gaskets, in the example in the form 
of sealing rings 1 5 and 1 6. 

[0023] The external body 12 is connected to a mani- 
fold of the fluid (not shown) and locked there, acting on 
one of its ring nut portions schematized in 17. The ex- 
ternal body 12, as said, has a cylindrical cavity on its 
inside denoted as a whole by 18 which has a ring- 
shaped projection 1 9, in one of its middle portions, which 
is radially protruding inwards. 

[0024] This ring-shaped projection 19 identifies a re- 
stricted terminal area 20 of the cavity 1 8 which is directly 
connected to a cylindrical housing 21 having the same 
diameter as a pipe 22 which must be introduced in the 
coupling device 11 and that receives one end of the pipe. 
Naturally, the cylindrical housing 21 on one side contin- 
ues into an opening 23 which allows the passage of the 
fluid into the manifold, not shown, and on the other iden- 
tifies an undercut 24 that acts as bottom of the cavity 
18. It is noted that between such undercut or bottom 24 
and a slanting surface 25 of the side of the ring-shaped 
projection 1 9 extends the cited restricted area 20 of the 
cavity 18 in which the O-ring 14 is housed. 
[0025] The gripper 1 3 consists of a cylindrical portion 
including on one side a series of clamping teeth 26 de- 
fined by notches 27 directed according to the generating 
lines of the cylinder. Each of said teeth has pointed por- 
tions 28 : facing radially inwards to interact with the pipe 
22. The free end of each tooth 26 has a recessed taper 
29 and directed towards the pointed portions 28 and 
able to come into contact with the O-ring 14. Each tooth 
26 also has a projecting ridge area 30, facing outwards 
and so as to cooperate with the slanting surface 25 of 
the ring-shaped projection 19. 

[0026] The gripper 13 also has a flanged portion 31 , 
made almost at the end of the notches 27, which is fac- 
ing radially outwards and has a similar diameter to the 
internal diameter cf the cavity. This flanged portion 31 
acts as a guide of the gripper 13. According to the in- 



vention in addition the-gripper 13 also has in one of its 
end portions 34, this also acting as a guide and facing 
outwards of the cavity 1 8, laterally a pair of ring-shaped 
housings 32 and 33 suitable to receive the gaskets 15 

5 and 16. In particular, a housing 32 is provided made on 
the external surface of the gripper 13, turned outwards 
and facing the internal surface of the cavity 18. The 
housing 33 is instead made on the internal surface of 
the gripper 13 and is turned inwards to face the external 

io surface of the pipe 22. ...... 

[0027] All these characteristics both of the external 
body 1 2 and of the gripper 1 3 are clearly visible in figure 
1. 

[0028] Figure 2 instead shows which is the position 
15 assumed by the parts when the pipe 22 is inserted inside 
the gripper 13 placed in the external body 12 with the 
relative seals 14, 15 and 16, housed in the respective 
positions or seats. 

[0029] The pipe 22 slides freely inside the gripper 13, 
20 its external surface is not affected by the pointed por- 
tions 28 which are arranged indented, each tooth 26 be- 
ing placed in the restricted area 20 of the cavity 1 8. The 
end of the pipe 22 is therefore abutted in the cylindrical 
housing 21 . 

25 [0030] Simply pulling the pipe 22 outwards and/or the 
build-up of pressure inside the device caused by the flu- 
id, namely air, oil or other fluids, put the device in the 
position shown in figure 3. In this position the pipe 22 is 
firmly coupled in the device when the pointed portions 

30 28 of the teeth 26 firmly engage with the external surface 
of the pipe 22. This engagement occurs since the O-ring 
14, is stressed by the fluid under pressure to move 
against the taper 29 of the various teeth 26, thus stress- 
ing the whole gripper 13 to move forward towards the 

35 outside in the cavity 1 8 or in the restricted area 20 of the 
cavity, and since the pipe is pushed by the internal pres- 
sure and therefore engages with the aforesaid. However 
the projecting area 30 facing outwards and present on 
each tooth 26 engages with the inclined surface 25 of 

40 the ring-shaped projection 1 9 inside the cavity 1 8 forcing 
the teeth to radially bend inwards and to increasingly 
engage with the external surface of the pipe 22. This 
action guarantees the coupling and an initial seal is pro- 
duced, due to the presence of the O-ring 14. 

45 [0031 ] Should it however be necessary to remove the 
pipe 22 from the quick coupling device, simply apply 
pressure to an enlarged flanging 35 of the end portion 
34 of the gripper 13, facing outwards of the device, so 
as to cause a slight return of the gripper 13 in the cavity 

50 1 8. In this way, the taper 29 of the free end of each tooth 
pushes the O-ring 14 on the bottom 24 of the cavity 18; 
besides the taper 29 engaging with the same O-ring 14 
causes the teeth 26 to widen in the restricted area 20 
and therefore the release of the pointed portions 28 from 

55 the external surface of the pipe. 

[0032] The maintenance of the gripper 13 in the afore- 
said position, by action on the enlarged flanging 35 of 
the end 34 of the same gripper, thus allows the free re- 
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lease of the pipe 22 from inside the device (in a wholly 
similar position to that shown in figure 2). Figure 4 shows 
a second embodiment of the quick coupling device 
which is made without an enlarged flanging 35, though 
functioning in the same manner. 

[0033] It is natural that the pointed portions 28, en- 
gaging with and being released from the external sur- 
face of the pipe 22, produce scoring from which a pos- 
sible discharge or emission of the fluid is possible. 
[0034] The arrangement of the two additional gaskets 
15 and 16 in the remaining part of the gripper facing out- 
wards of the cavity guarantees the seal in any case. In 
fact, such gaskets act on the portion of pipe 22 which is 
not, at any stage, affected by the pointed portions 28 
and which is therefore without scoring. 
[0035] Despite such a seal arrangement, the quick 
coupling device according to the invention anyhow al- 
lows a quick engagement or coupling and release or un- 
coupling of the pipe. 

[0036] Furthermore, it is important to point out that no 
additional tools or implements are needed for the cou- 
pling and release operations, manual pressure being 
sufficient, at the release, which is applied to the end of 
the gripper 1 3 facing outwards. 

[0037] The gripper advantageously carries out both 
the function of holding the pipe as well as releasing the 
same. 

[0038] The quick coupling device of the present inven- 
tion is also made of a minimum number of components 
(the external body and the gripper) contrary to that en- 
visaged so far for applications in which a good seal is of 
paramount importance, such as with oil or similar. 
[0039] The device thus conceived, also being subject- 
ed to repeated connections and disconnections of the 
pipe, does not require any cutting of the pipe itself, which 
therefore stays at the correct initial length. 
[0040] Furthermore, the quick coupling device of the 
invention allows easy intervention in extremely restrict- 
ed and limited spaces, for example in the case of con- 
nectors which are assembled in a set side by side. 
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gripper (13) both as regards an external surface of 
said inserted pipe (22) as well as an internal surface 
of said cavity (18). 

2. A coupling device as in claim 1 , characterised in 
that said gaskets (15, 16) are placed in a pair of 
ring-shaped housings (32, 33), one made on an ex- 
ternal surface and the other on an internal surface 
of said gripper (13). 

3. A coupling device as in claim 1 , characterised in 
that said gripper (13) is cylindrical and includes a 
series of clamping teeth (26) identified by notches 

(27) directed according to the generating lines of the 
cylinder, each of said teeth (26) having pointed por- 
tions (28) facing radially inwards and in one of their 
free ends facing said gasket (14) having a recessed 
taper (29) and facing towards said pointed portions 

(28) . 

4. A coupling device as in claim 1 , characterised in 
that said gripper in a middle portion that is placed 
in said cavity (18) towards an open end of the same 
cavity has at least one portion (31 , 34) which acts 
as a guide. 

5. A coupling device as in any one of the previous 
claims, characterised in that said gasket (14) is an 
O-ring (14). 
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Claims 



1 . A quick coupling device between a pipe and a rigid 45 
element including an external body (12), a gripper 
(1 3) which can be positioned in a cavity (1 8) of the 
external body 12) within which one end of a pipe 
(22) can be placed, and a gasket (14), a ring- 
shaped projection (19) being provided in a middle so 
area of the cavity (18), radially protruding inwards 
and able to hold one end of said gripper (13) in said 
cavity (18) sliding between said projection (19) and 
said bottom (24) where said gasket (14) is placed, 
characterised in that said gripper (13) carries an 55 
additional pair of gaskets (15, 16), in an end portion 
placed in an area of said cavity facing an end 
opened outwards, suitable to ensure the seal of said 



4 



BNSDCCID: <EP. 



11431B5A1_L> 




5 



BNSDOCID: <EP 1 143185A1_I_> 



EP 1 143 185 A1 





6 



BNSDOCID: <EP 1 1431B5A1_I_> 



EP 1 143 185 A1 




17 



BNSDOCID: <EP 1 143185A1_I_> 



7 



EP 1 143 185 A1 



European Patent 
Olfice 



EUROPEAN SEARCH REPORT 



Application Number 

EP 01 20 1213 



Category 
A 



DOCUMENTS CONSIDERED TO B E RE LEVANT 

Citation of document with indication, where approp'iate. 
j>ireteya_nt passages 

DE 37 1G 853 A (BAYERISCHE MOTOREN WERKE 
AG) 20 October 1988 (1988-10-20) 

* abstract * 

* column 5 , line 38 - line 55 * 

EP 0 939 267 A (GUEST JOHN D) 
1 September 1999 (1999-09-01) 

* abstract * 

* figures 2,3 * 

EP 0 661 489 A (DAYCO EUROP SPA) 
5 July 1995 (1995-07-05) 

* figures 2,3 * 



| Relevant 
' 1o claim 



1,3,5 



CLASSIFICATION OF THE 
APPLICATION (lntd.7) 



F16L37/092 



TECHNICAL FIELDS 
SEARCHED (lnt.CI.7) 

7l6L~~ 



The present search report has been drawn up for all claims 



U oi search *| 

?H!L _L 



Fiaco 

BERLII 

CATEGORY OF CITED DOCUMENTS 



rxit« o' cr .mp(etiCK» ol the s».»arLir 

27 June 2001 



Examiner 



Schaeffler, C 



.7) X : particularly relevant il taken aiano 

S ! Y : particularly relevant il combin<«d wah another 

J document ot the same category 

£ A : technological backg round 

O : non-writion disclosure 
o P : intermediate document 



1 theory or principle underlying the invention 
E : fcarlier patent cocumenl, but pubfished on. or 

after the fifcrvrj dale 
D cocumenl cited in Hie application 
L : document cited lor other tcasons 



* : i'i««nber d the same patent family. ccrresFondinn 
document 



8 



BNSDOCID: <EP. 



1143185A1_I_> 



EP 1 143 185 A1 



ANNEX TO THE EUROPEAN SEARCH REPORT 

ON EUROPEAN PATENT APPLICATION NO. EP 01 20 1218 



This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report. 
The members are as contained in the European Patent Office EDP f itc on 

The European Patent Ollice is in no way liable tor these particulars which are merely given for the purpose of inlormation. 

27-06-2001 



Patent document 
cited in search -eport 

DE 371G853 



Publication 
date 

20-10-1988 




NONE 



EP 


0939267 


A 


Gl-09- 


1999 


AU 


9726598 A 


09-09-1999 












JP 


11287367 A 


19-10-1999 












US 


6086044 A 


11-07-2000 


EP 


0661489 


A 


05-07- 


1995 


IT 


T0930284 U 


28-06-1995 












PL 


306528 A 


10-07-1995 



o 

uj For more details about this annex ; see Official Journal of the European Patent Oflice. No. 12/82 



9 



BNSDOCID: <EP 1 143185A1_I_> 



This Page is inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the 
original documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 



COLORED OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REPERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning documents will not correct images 
problems checked, please do not report the 
problems to the IFW Image Problem Mailbox 



BEST AVAILABLE IMAGES 



£ BLACK BORDERS 

/S IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
jzf FADED TEXT OR DRAWING 



□ BLURED OR ILLEGIBLE TEXT OR DRAWING 



□ SKEWED/SLANTED IMAGES 




is Psgs Ksk fuspto| 



